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SABER-NPOESS RAYTRACE

330 mm total track

Array
Chopper
43.10 MM
SABER NPOESS, 120 mm EPD, /1.35 _Scale: 058  KSE 17-Dec-08

Lens Parameters:

Aperture diameter = 120 mm, 52% obscured
Effective Focal Length = 162 mm (f/1.35)
Wavelength range = 7.6 to 20.6 microns
Dewar Lens material: CdTe
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SABER (wrwnmok feiite)

Sounding of the Atmosphere using Broadband Emission Radiometry

Scientific Goal: To explore the mesosphere and
lower tlwrmosphete globally and achieve a major
improvement in our understanding of the
fundameatal processes governing the energetics,
dmmmm dvnsamm and ftransport of the
extendmg from 60 km to 180
km. SABBR:soneoffourmstrmnentson
NASA’s TIMED Mission.

Sclentific Objectives:
o Study the mesosphere and lower thermosphere

structure including its seasonal, latitudinal and
temporal variations.

o Investigate the enetgetics and distribution of
mdlauvdy active species in the non-LTE
eavironmeat to understand the relative importance
ofradzauve,chemwal,anddynamcalm and
sinks of energy.

0 Analyze the O, and HO chcmlstryandlts
oouphngthheuergeucsand&mmxcs

o Conduct studies of dynamics and transport and
their role in the energy budget.

o Matbemaucalmve:slon of Earth limb emission
vertical profiles measured by a multispectral

mdnomewropamngmdlenwtomd-mﬁued
over the range 1.27 pum to 17 pm (7865 cm™ to
650¢m‘)udleupenmemapproach.

a f‘nmlu!d}r o PP S— -1.’ - Y g

aﬁnosphuebothmglnandday:spmmdedbyhmb
emission sounding permitting diurnal change and
polarmghtmldwstobeooaductedmthdaﬂy
global coverage.

o Autonomous pressure and altitude registration
and automatic correction for spacecraft motion
eﬂ'ectsateperfonnedusmgtwowxdeandone

namow hand m oshannal centerad in the 15 um

AmrRsats Ty

band.

o State-of-the-art mechanical cooling of the
detectorfocalylancmylsemployedmorderto
achieve high radiometric sensitivity, operauonal
flexibility, and long experiment life.

¢ Experiment builds on a rich

heritage of limb sounding beginning with the
Nimbus-’lLMSexpmmmtaudmcludmg SAMS,
CIRRIS, ATMOS, HALOE, CLAES, ISAMS, and
SME. The instrument design and experiment
appmach:sbasedd:recdyonthehxghlys‘msﬁﬂ
LIMS instrument and flight experience.

SABER Measurements and Applications

Para- | Wavelength Application ~ Altitude
meter (pm ) ‘ Range (km)

C0, 14.9 &£ 15.2 | T, density, IR cooling rates, P(Z), non-LTE 10 - 130

O, 9.6 O, conc., cooling rates, solar heating, 15 -100
chemistry and dynamics studies

0,('A) 127 O, conc.(day), infemred [O] at night, energy 50105
loss for solar heatmg efficiency

_CO, 4.3 CO, conc.; mesosphere solar heating; tracer 85 -150

OH(v) | 20&16 |HO, chem,, chemical heat source, dynamics, | 80 - 100

inference of [O] and [H], PMC studies .
NO 53 Thermosphere cooling, NO, chemistry 90 - 180
HO 6.9 HO, source gas, dynamical tracer 15- 80



